Corticotropin-releasing factor, but not arginine vasopressin, stimulates concentration-dependent increases in ACTH secretion from a single corticotrope. Implications for intracellular signals in stimulus-secretion coupling.
The two fundamental parameters of corticotropin (ACTH) secretion are the number of secreting corticotropes and the amount of ACTH secreted by each cell. We have measured these parameters in rat corticotropes in response to increasing concentrations of corticotropin-releasing factor (CRF) or arginine vasopressin (AVP). Increasing concentrations of AVP stimulated more corticotropes to secrete, while the amount of ACTH each cell secreted remained relatively fixed (nongraded secretory response). Conversely, increasing concentrations of CRF stimulated more ACTH secretion per cell (graded secretory response), while the number of secretory cells remained relatively constant. When viewed from the perspective of a single corticotrope, it was clear that CRF and AVP induced completely distinct specific responses. We have previously shown, and provide further evidence here, that secretory responses to CRF or AVP occur in the same cell. It is therefore apparent that a single corticotrope is able to generate either a graded, or a nongraded secretory response. We have also considered the potential intracellular changes that must direct graded or nongraded secretion. It is generally accepted that CRF stimulates activation of adenylate cyclase, whereas AVP activates phosphoinositidase in pituitary corticotropes. Our findings, and others surveyed here, suggest that the activation of adenylate cyclase results in graded secretion, while the activation of phosphoinositidase induces the nongraded secretion. Graded or nongraded secretion may therefore be linked to specific second messengers. It is hypothesized that the inositol 1,4,5-trisphosphate-mediated release of an intracellular Ca2+ store constitutes a mechanism whereby phosphoinositidase-coupled hormones set in motion the nongraded secretory response. These findings suggest novel functions for individual second messengers.